Inactivation of liver 6-phosphofructo-2-kinase/fructose-2,6-bisphosphatase by phenylglyoxal. Evidence for essential arginine residues.
Treatment of liver 6-phosphofructo-2-kinase/fructose-2,6-bisphosphatase with the arginine-specific reagent, phenylglyoxal, irreversibly inactivated both 6-phosphofructo-2-kinase and fructose-6-bisphosphatase in a time-dependent and dose-dependent manner. Fructose 6-phosphate protected against 2,6-phosphofructo-2-kinase inactivation, whereas MgGTP protected against fructose-2,6-bisphosphatase inactivation. Semi-logarithmic plots of the time course of inactivation by different phenylglyoxal concentrations were non-linear, suggesting that more than one arginine residue was modified. The stoichiometry of phenylglyoxal incorporation indicated that at least 2 mol/mol enzyme subunit were incorporated. Enzyme which had been phosphorylated by cyclic-AMP-dependent protein kinase was inactivated to a lesser degree by phenylglyoxal, suggesting that the serine residue (Ser32) phosphorylated by cyclic-AMP-dependent protein kinase interacts with a modified arginine residue. Chymotryptic cleavage of the modified protein and microsequencing showed that Arg225, in the 6-phosphofructo-2-kinase domain, was one of the residues modified by phenylglyoxal. The protection by fructose 6-phosphate against the labelling of chymotryptic fragments containing Arg225, suggests that this residue is involved in fructose 6-phosphate binding in the 6-phosphofructo-2-kinase domain of the bifunctional enzyme.